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. (54) ZINC SALT OF L-ASCORBIC ACID 2-PHOSPHATE AND ITS PRODUCTION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a new compound, having an excellent solubility, good stability even under 
weak acidic conditions, antimicrobial effects and useful as a cosmetic, a pharmaceutical preparation, an agricultural 
formulation, an animal drug formulation, a food, a feed, etc. 

SOLUTION: This zinc salt of L-ascorbic acid 2-phosphate and its hydrate salt. The compound is obtained by 
carrying out a chemical reaction of, e,g. a salt other than zinc of L-ascorbic acid 2-phosphate (e.g. Ap2Mg3 when 
the L-ascorbic acid 2-phosphate is represented by Ap) as a raw material with an element such as Mg or 
substituting the element with zinc element by ion exchange, etc. The reaction can be combined with a purifying 
method In the zinc salt of the L-ascorbic acid 2-phosphate and its hydrate salt, ^95% based on the total charges 
of cations are preferably derived from zinc and >95% based on the total charges of anions are preferably derived 
from L-ascorbic acid 2-phosphate. 
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.1* NOTICES * 



JPO and NCiPi are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
^2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] L-ascorbic acid~2-phosphoric-acld zinc salt. 

[Claim 2] Hydrate salt of L-ascorbic acid-2-phosphoric-acid zinc salt. 

[Claim 3] L-ascorbic acid-2-phosphoric-acid zinc salt according to claim 1 or 2 95% or more of all the charges of a 
cation are the zinc origins, and whose 95% or more of all the charges of an anion are the L-ascorbic acid-2- 
phosphoric-acid origins. 

[Claim 4] How to manufacture L-ascorbic acid-2-phosphonc-acid zinc salt according to claim 1 or 3 by permuting 
salts other than the zinc of a L-ascorbic acid-2-phosphoric acid by zinc salt 

[Claim 5] The manufacture approach of the L-ascorbic acid-2-phosphoric-acid zinc salt according to claim 4 
characterized by using the ion exchange. 

[Claim 6] The constituent which contains L-ascorbic acid-2-phosphoric-acid zinc salt according to claim 1 to 3 as 
an active principle. 

' tCIaim 7] The constituent according to claim 6 whose constituent is at least one chosen from cosmetics, physic 
pharmaceutical preparation, agricultural-chemicals pharmaceutical preparation, animal drug pharmaceutical 
preparation, food, and feed. 

[Claim 8] The vitamin~C agent which contains L-ascorbic acid-2-phosphoric-acid zinc salt according to claim 1 to 3 
as an active principle. 

[Claim 9] The supply approach of the vitamin C characterized by blending L-ascorbic acid-2-phosphoric-acid zinc 
salt according to claim 1 to 3 with either cosmetics, physic pharmaceutical preparation, agricultural-chemicals 
pharmaceutical preparation, animal drug pharmaceutical preparation, food or feed at least, and medicating a man or 
an animal. 

[Claim 10] L-ascorbic acid-2-phosphoric-acid zinc salt according to claim 1 to 3 is blended with either cosmetics, 
physic pharmaceutical preparation, agricultural-chemicals pharmaceutical preparation, animal drug pharmaceutical 
preparation, food or feed at least, and they are antibacterial, preservation from decay, deodorization, or the 
approach of advancing and using it for either of the prevention at least. . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Reld of the Invention] This invention relates to new L-ascorbic acid-2-phosphate, its manufacture approach, its 
usage, etc. Furthermore, it is related with the ** L-ascorbic acid-2-phosphoric-acid zinc salt which solubility and 
stability were raised by L-ascorbic acid-2-phosphate, and pH at the time of the dissolution did not incline toward 
.alkalinity in detail, and had antibacterial [ with one ] and its hydrate salt (the following, as long as there is no notice, 
|it is indicated as "L-ascorbic acid-2~phosphoric-acid zinc salt" including hydrate salt), those manufacture 
•approaches, and those usages. Stable L-ascorbic acid-2-phosphoric-acid content pharmaceutical preparation (for 
example, cosmetics, physic pharmaceutical preparation, agricultural-chemicals pharmaceutical preparation, animal 
drug pharmaceutical preparation, food, feed, etc.) can be obtained by using this salt also with the acescence which 
raised solubility, stability, and antibacterial (it preserves from decay and deodorizes, and it advances and properties, 
such as the prevention effectiveness, are included). 
[0002] 

[Description of the Prior Art] L-ascorbic acid (vitamin C) has much operations, such as peroxyllpid control, 
promotion of collagen formation, melanogenesis delay, and Immunity functional enhancement, it is used by fields, 
such as physic, agricultural chemicals, an animal drug, food, feed, and cosmetics, for those purpose from the former, 
and many pharmaceutical preparation containing L-ascorbic acid is marketed. However, L-ascorbic acid has not 
acquired the effectiveness of vitamin 0 enough, even if stability with the passage of time is bad and not necessarily 
uses these pharmaceutical preparation. Then. 2 which is easy to receive oxidization in order to improve stability, the 
derivative (for example. JP,5-11 7290,A) which glycosylated the enediol section hydroxyl group of the 3rd place, the 
derivatives (for example, JP,52-18191,B. JP.2-279690,A, etc.) which carried out phosphorylation are proposed. 
However, L-ascorbic acid-2-glycoside salts are In the living body (especially Homo sapiens) compared with L- 
ascorbic acid-2-phosphate. While the conversion to L-ascorbic acid is slow and there is no immediate effect nature, 
it has the serious fault of being hard to acquire sufficient vitamin-C effectiveness. 

[0003] Although L-ascorbic acid-2-phosphate has immediate effect nature and it is easy to acquire sufficient 
vitamin-C effectiveness, the L arcorbic-acid-2-phosphate known conventionally is Mg salt, calcium salt, Na salt, 
etc.. and it is difficult to be unable to say that the L-ascorbic acid-2-magnesium phosphate salt which was excellent 
in stability among these salts has sufficiently high solubility, but to prepare the water solution of 30% or more of 
concentration. A calcium salt is hardly dissolved in water. Moreover, although the L-ascorbic acid-2-sodium 
phosphate salt with which solubility has fully been improved can obtain the water solution of about 30% of 
concentration easily, there is no stability like this magnesium salt Moreover, the alkalinity before and behind 8-10 
was presented, and as for pH at the time of the dissolution, any [ these ] salt had the fault to which stability falls, 
when pH was prepared to the acescence. Although the above L-ascorbic acid derivatives are proposed, solubility is 
excellent and L-ascorbic acid-2-phosphate stable enough is not yet obtained with the acescence. When obtaining a 
salt generally, neutralization of an acid and a base is used in many cases. However, a L-ascorbic acid-2- 
phosphoric-acid solution shows strong acidity, and since it is instability, in manufacture of the industrial scale of L- 
ascorbic acid-2-phosphate, such an approach is disadvantageous, 
[0004] 

[Problem(s) to be Solved by the Invention] This invention is offering the L-ascorbic acid-2-phpsphoric-acid zinc 
salt with which it excelled in solubility and stability's has been enough improved also under the acescence and which 
is L-ascorbic acid-2-phosphate. Furthermore, it is also offering this salt having antibacterial effectiveness. 
Moreover, it is using for the approach of manufacturing L-ascorbic acld-2-phosphoric-acid zinc salt, cosmetics, 
physic pharmaceutical preparation, agricultural-chemicals pharmaceutical preparation, animal drug pharmaceutical 
preparation, food, feed, etc., and offering an operation, antibacterial and preservation from decay, deodorization. or 
the approach of advancing and heightening the prevention effectiveness etc. of vitamin C. 
[0005] 

[Means for Solving the Problem] As a result of this invention persons* inquiring wholeheartedly in view of an above- 
mentioned situation, the stability under solubility and the acescence is improved enough, and the L-ascorbic acid-2- 
phosphoric-acid zinc salt which was not known conventionally is antibacterial (preservation from decay) further. It 
found out that it was a compound having effectiveness. Although the manufacture approach. of the compound of this 
invention has the manufacture approach using the ion exchange etc.. the manufacture approach which combined 
them and other purification methods if needed by using for example, fusibility L-ascorbic acid-2-phosphate as a raw 
material, it is not limited to these. 
C0006] 

OEmbodiment of the Invention] if a L-ascorbic acid-2-phosphoric acid is expressed as Ap — the zinc salt of this 
invention — Ap2 Zn3 it is . The structure is as the following formula (1). 
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Formula 1] 

O 

0 = C'^ CH-CH-CHa 
\ / II 
C=C OH OH 



(1) 



* Ap2 Zn3 It is white powder and can obtain as an anhydride or hydrate salt. Hydrate salt is Ap2 Zn3. It is considered 
j]?hydrate Ap2 Zn3 and nH2 0, 

[y[0007] The L-ascorbIc acid-2'-phosphoric-acid zinc salt of this invention and its hydrate salt are desirable, and 95% 
i;or more of all the charges of a cation are the zinc origins, and 95% or more of all the charges of an anion are the L- 

ascorbic acid-2-phosphoric-acid origins. Therefore, in it. it is Ap2 Zn3 that an above-mentioned cation and an 
; above-mentioned anion should just be contained as the whole quantity. Although other. 1 [for example, ]. sections 
Ap2 Zn2 Mg in case 95% or more exists etc. exists, the case where it becomes 95% or more as the whole zinc ion is 
rnentioned. The approach the manufacture approach of the L-ascorbic acid-2-phosphoric-acid zinc salt of this 
invention uses salts other than the zinc of for example, a fusibility L-ascorbic acid-2-phosphoric acid (Ap2 Mg3 
etc.) as a raw material, and a chemical reaction or the ion exchange permutes elements, such as Mg, with a zinc 
element is mentioned Moreover, these and a purification method are also combinable. As a chemical reaction, it is 
Ap2 Mg3+3ZnCI2, for example. -> There is Ap2 Zn3+3MgCI2 etc. By the manufacture approach using the ion 
exchange, the fusibility L-ascorbic acid-2-phosphate of a raw material could necessarily be refined, and can also 
use the L-ascorbic acid-2-phosphate content solution which L-ascorbic acid and phosphorus oxychloride are made 
to react, for example, is obtained. For example, a cation-exchange column chromatography, an anion-exchange 
chromatography, etc. can be used for the ion exchange. 

[0008] the cation exchange resin (preferably strong cation exchange resin) used as the zinc mold when a cation- 
exchange column chromatography was used — a L-ascorbic acid-2-phosphate solution can be dipped in . a column 
and a L-ascprbic acid-2-phosphoric-acid zinc salt water solution can be made to elute the case where an anion- 
exchange chromatography is used — an anion exchange resin — the solution containing L-ascorbic acid-2- 
phosphate is dipped in a column, and L-ascorbic acid-2-phosphoric-acid ton is made to stick to resin A zinc salt 
solution is dipped in this and a part for L-ascorbic acid-2-phosphoric-acid zinc salt is isolated preparative ly. In 
addition, when the matter which forms soluble low zinc salt is contained in the L-ascorbic acid-2-phosphate 
solution added in a column, if it deals with removing them beforehand etc. (for example, in the case of phosphoric- 
acid ion zinc salt, magnesium salt. etc. are added and precipitate removal is carried out), a column chromatography 
lean be performed more advantageously. What is necessary is just to set up chromatography conditions 
iCtemperature, the rate of flow, an addition liquid presentation, concentration, volume, etc.) in consideration of the 
iigeneral matters (viscosity of the scale of a column, the physical characteristic of resin, exchange capacity, 
separability, and addition liquid, solubility, etc.) in a column chromatography. The powder of L-ascorbic acid-2-' 
•phosphoric-acid zinc salt is obtained through organic solvent precipitate etc. from the solution containing the 
obtained L-ascorbic acid-2-phosphoric-acid zinc remaining as it is or by removing a solvent with spray drying, 
reduced pressure drying, freeze drying, etc. When obtaining the powder of L-ascorbic acid-2-phosphoric-acid zinc 
salt using organic solvent precipitate, the zinc salt added in a column by the anion-exchange method will become 
more [ in purity ] advantageous, if the soluble high salt (they are a zinc chloride, zinc propionate, etc. when using an 
acetone as an organic solvent) to an organic solvent is used. 

[0009] Thus, the obtained L-ascorbic acid-2-phosphoric-acid zinc salt is easy for solubility to be excellent and to 
prepare 50% or more of water solution. Moreover, the L-ascorbic acid-2-phosphoric-acid zinc salt of this invention 
is excellent In the bottom of the acescence. or stability, and can obtain the L-ascorbic acid-2-phosphate content 
constituent with which stability has been enough improved also in such a pH field. Furthermore, the constituent 
having antibacterial effectiveness (it preserves from decay and deodorizes, and it advances and the prevention 
effectiveness etc. is included) is also obtained. Moreover, vitamin C can be effectively supplied by medicating people 
and an animal with a constituent As such a constituent, there are cosmetics, physic pharmaceutical preparation, 
agricultural-chemicals pharmaceutical preparation, animal drug pharmaceutical preparation, food, feed, etc. The 
component of these constituents and the addition of the L-ascorbic acid-2-phosphoric-acid zinc salt added to it 
are the same as that of the case where the conventional L-ascorbic acid-2-phosphate is used, and are good. 
[0010] 

[Example] Although the example of this invention is given and being explained in more detail hereafter, this invention 
is not restricted at all by these examples. At the following examples and the example of a trial, analysis of a L- 
ascorbic acid-2-phosphoric acid or its ion makes standard the solution (it prepares with a L-ascorbic acid-2- 
ffiagnesium phosphate salt) containing Ap of concentration known, and is Shodex. lEC It carried out by the HPLC 
method (it detects by the ammonium acetate 10mM->lM gradient and A265nm) by DEAE-825. and elemental 
ianalysis was performed, by the ICP emitting-light method, flame spectrophotometry, and the ion chromatography 
method. Moreover, the commercial reagent was used unless assignment had reagents especially. 
£001 1] (Example 1) Under nitrogen-gas-atmosphere mind, 10g of L-ascorbic acid was dissolved in the mixed solvent 
(135ml of water, and pyridine 15g). and it cooled at 0 degree C, and was made pHll.5 with a pottasium hydroxide 
solution 12% (it is below the same% of the weight). 15g of phosphorus oxychloride was added with the metering 
pump, keeping solution temperature at 0-5 degrees C. pH was kept at 11.45-11.55 with a pottasium hydroxide 
solution 12% during addition. After addition termination, after adding gradually to this and stirring 70ml of 1.5M 
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magnesium chloride solutions for 30 more minutes to it after stirring for 10 minutes at temperature as it is, 
precipitate was removed by suction filtration. 

[0012] Anion-exchange-resin diamond ion which used this solution as OH mold SA It added to 10A (Mitsubishi 
Kasei. trade name) column 2.5cmphix50cm. and washed by water 1L The dipping direction was reversed, 250ml of 
3M zinc chloride solutions was added by 10 ml/min, and 250ml of eluates was collected. Acetone 1L was gradually 
added to this, precipitate was collected by suction filtration after stirring for 30 minutes, with the 200ml acetone, it 

. washed 3 times, the vacuum drying was carried out. and 4,3g of powder was obtained. When it dissolved in purified 
water so that it might be set to tOO ppm. and this powder was analyzed by said HPLC method, the concentration of 
this solution was 56.7 ppm Including Ap. The powder obtained from this contains Ap56.7%. Moreover, when elemental 

^analysis of this powder was performed, they were 0:16.2%, H:3.6%, 0:50,2%. P:7.0%. Zn:22.3%. Mg:0.1%, 01:0.4%, and 
K:<0.1%. From these, this powder is 95% or more of purity as Ap2 Zn3 and 10H2 0. 

[0013] (Example 2) Cation-exchange-resin diamond ion SK Sequential addition of 1M sulfuric-acid 1.5L, water 0.5L, 
1M zinc-suifate 1L, and the water 2L was carried out by 20 ml/min at IB (Mitsubishi Kasel, trade name) column 
5cmphix25cm. and resin was used as the zinc mold. Sequential addition of 10% water-solution 0.5L of L-ascorbic 
acid PM (a L-ascorbic acid-2-magnesium phosphate salt, Showa Denko K.K,. trade name) and the water 0.5L was 
. carried out by 10 ml/min. and eluate IL was brought together in this. The collected eluates were freeze-dried and 
^52g of powder was obtained. When it dissolved in purified water so that it might be set to 100 ppm, and this powder 
^•was analyzed by said HPLC method, the concentration of this solution was 58.6 ppm including Ap. The powder 
*^obtained from this contains Ap58,6%. Moreover, when elemental analysis of this powder was performed, they were 
; 0:16.7%. H:3.5%. 0:50.1%, P:7.2%. Zn:22.5%, and Mg:<0.1%. From these, this powder Is 99% or more of purity as Ap2 Zn3 
' and 9H2 O. In addition, especially, as long as there was no notice, in the following examples 1 and 2 of a trial, and 
the example 3, the L-ascorbIc acid-2-phosphoric-acid zinc salt obtained by this example was used. 
[0014] (Example 1 of a trial) Stability was compared with stability L-ascorbic acid-2-phosphoric-acid zinc salt and a 
L-ascorbIc acid-2-magnesium phosphate salt. It dissolved in the buffer solution (50mM acetic-acid-NaOH, pH5, or 
50mM(s) Tris-HCI pHB) so that It might become about 0.1%, and 50 degrees 0 of each salt were saved for 476 
hours. The L-ascorbic acid-2-phosphoric-acid concentration before and behind preservation was analyzed by the 
HPLC method. 
[0015] 
jTable 1] 



L - rxii;vt: v»- 2 - V yfm 


(10 0%=»#tfl^ffi) 
PH5 pH8 


L-TXii;i/b'vg!f- 2 - ^)>msm^ 
L-r:^ii;i/t'y«- 2- U^ffi^^ 
L - n;l/f v«- 2 - U ^^if^ 


91 93 

92 95 
82 95 



As for the L-ascorbic acid-2-phosphoric-acid zinc salt of this invention, stability hardly falls also under the 
acescence. 

i0OO16] (Example 2 of a trial) Antibacterial [ NUTRIENT ] Sml of culture media which added 0.1% of L-ascorbIc acld- 
s2-phosphate to BRQTH (product made from DIFOO). and prepared pH to 6.8 by the hydrochloric acid or the sodium 
hydroxide Is used, and it is a trial bacillus About 107 Test tube culture was inoculated and carried out for 37- 
degree-C 24 hours so that it might be set to an individual/ml. It considered as + after culture what the rise of 
(turbidity was accepted in. and considered as - at the thing without that right, and the result was shown in Table 2. 
In addition, the same trial was also performed using the culture medium which does not add L-ascorbic acid-2T 
phosphate as control, 
!0017] 
[Table 2] 









+ + 
+ + 



The L-ascorbic acid-2-phosphoric-acid zinc salt of this invention has antibacterial. 

[0018] (Example 3) One example of the constituent as cosmetics cosmetics is shown below. 

[Table 3] 



i 
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(A) 


/K';>i-=spi/xf=-i/> (5) y<'i't!S«i/«yx7=-ri/-h 


5. 0 

3. 0 

4. 0 
4. 0 
1. 0 
3. 0 
1. 0 


(B) 


L - r Xn^i/t'^©- 2 - u i/^msm mm i ) 


4. 0 
3. 0 
1. 0 
70. 8 


(c) 


#5|B^ 


0. 2 



It mixes and stirs, after heating the above-mentioned (A) component and the (B) component at 80 degrees C, 
respectively. The (C) component after cooling was added to 50 degrees C, stirring mixing was carried out further, 

jjiand the uniform cream was prepared. 

t5t0019] 

[Effect of the Invention] The L-ascorbic acid-2-phosphoric~ac!d zinc salt of this invention has the high stability 
under solubility and the acescence, and has antibacterial. By using this for cosmetics, physic pharmaceutical 
preparation, agricultural-chemicals pharmaceutical preparation, animal drug pharmaceutical preparation, food, and 
feed, solubility and stability are improved and vitamin-C content pharmaceutical preparation with antibacterial is 
obtained. 



[Translation done.] 
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